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(57) Abstract 

By analyzing a mechanism of the expression of cyclin-CDK inhibitory factor having a proliferation inhibitory effect (carcinostatic 
effect) induced by a histone deacetylase inhibitor (Trichostatin A), it is found out that binding of Sp3 to the Spl binding sequence contained 
in a promoter is important in the expression of the above factor. Thus, a novel antitumor agent can be developed by screening a drug capable 
of elevating the Sp3 activity. 
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mmm 

msmox mm 

mm 

wmntij-Zkizmmtz s P 3 ?y;v7n*mmt LtztmmmcDz? 

X*?->A (Trichostatin A; WT TSA £B&-f KSugita K et al. (1992). Cane 
er Res., 52, 168-172)£<£tF trapoxin (Itazaki H et al. (1990). J. Antibi 
ot., 43, 1524-1532) mmfflmttt LX^mtltzo L 

% (DWg&^ mzltzcd&o tetmmfeft^-rir ttwefcoto 

2>t%z.<btiX^Z> 0 mm, TSA trapoxin (i. ™^r£t$^t#12#><b 
nfeO^ISJ^CDM^iJ^T, HDACrStefcUST £(Yoshida et al., 1990, J. 
Biol. Chem., 265:17174-17179; Kijima M et al., 1993, J. Biol. Chem., 26 
8, 22429-22435) 0 &miz%m$nx® < fclUfciU h >*5<tU t ^ h 

&t£iy£lll£LT^£CLt£^bT^S(Wolffe AP and Pruss D. (1996). Ce 
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11, 84, 817-819, Wade PA et al. (1997). TIBS, 22, 128-132; Pazin HJ and 
Kadonaga JT. (1997). Cell, 89, 325-328; Struhl K. (1998). Genes Dev., 12, 
599-606; Kuo MH and Allis CD. (1998). Bioessays, 20, 615-626) 0 ^<£>& 

mtngtemtemtzLx^zc.tti'Whfrtte-ixztzo sits aa*e©«ofr 
<d hdac (D$x2 —z. > y^usmm*. m^mmm^ hdac tm&ati&tii 

tZztfr* Wolff e AP. (1997). Nature, 387, 16-17), HDAC iMElWWfc* 
v^TM5«c(8!a!**feUT^Sz:i:A»»>!?K:We,*fc&^T*fco HDAC PIU 

^jntt^fstssr^-rci: HDAcii. zv&fcirmm&MMmmn^* 

^(DePinho RA. (1998). Nature, 391, 533-536) 0 

mMtLXbftmrzm&i-hW/* (sodium butyrate) p532iMS#B5£ 

-c-im * i; >-cdk mgm^ifkam&mmmmm? )x*>z p2i/wafi/cipi ©$g 

m*mmtZ>Zt*m.WLtz(Hakano K et al. (1997). J. Biol. Chem., 272, 
22199-22206) o £ 6£*||:&£>ii, sodium butyrate t TSAtDil^^Spl ft&£ 
*"U£/r LTx p21/WAFl/Cipl ilfc^r D ^-SSttftdtSC Lfc 

(Sowa Y et al. (1997). Biochem. Biophys. Res. Comm., 241, 142-150),, S 
«m^CfcC> p21/WAFl/Cipl 7-o^-^-oSpl^SB(5j[{iTGF-/8, phorbol 
ester, okadaic acid, progesterone $>SV^{± geranylgeranyl-transf erase 1 
mmm G6TI-298 (I £ S p21/WAFl/Cipl * gl4-f 5 C i: #&^$fi££ 

ftT^3(Datto MB et al. (1995). J. Biol. Chem., 270, 28623-28628; Biggs 

JR et al. (1996) J. Biol. Chem., 271, 901-906; Adnane J et al. (1998) M 
ol. Cell. Biol., 18, 6962-6970; Owen GI et al. (1998). J. Biol. Chem., 2 
73, 10696-10701)o Zfi^>(Doh, TGF-0 * GGTI-298 tt Spl ©fe¥rSt4&liSi 
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t&^ttX 0, %tz. progesterone to^tt Spl *ctt5CBP/p300 ZftLT 
p21/WAFl/Cipl (D&^-Zmmt Z> Z ttfm^Z tlX^Zili JM et al. (1998). 
Nucleic Acids Res., 26, 2449-2456; Owen GI et al. (1998). J. Biol. Chem., 
273, 10696-10701 ) 0 

X'$> £ N-CoR *5<ttr SMRT j&qSrtte^B^fclg^-f 5 C 13 J: *) DNA E5M#gfl<J 
t3!fc¥£Jrn$iJt3Cfc#$8££ftT^£(Horlein AJ et al. (1995). Nature, 3 
77, 397-404; Kurokawa R et al. (1995). Nature, 377, 451-454.; Chen JD an 
d Evans RM. (1995). Nature, 377, 454-457) 0 £fc> Cft^CH^ttBRt HD 

3(Pazin MJ and Kadonaga JT. (1997). Cell, 89, 325-328; Heinzel T et al. 
(1997). Nature, 387, 43-48; Alland L et al. (1997) Nature, 387, 49-55) D 
HP££ N promyelocytic leukemia & S fr^tt promyelocytic leukemia zinc-finge 

r * >/v?nt 4 w^w£ffl^fctfci^e>«u hdac 

<Dm&im%mi£&&?toZZt.tfi7fii<ti'C\i*Z(liii RJ et al. (1998). Nat 
ure, 391, 811-814; Grignani F et al. (1998). Nature, 391, 815-818; He LZ 
et al. (1998). Nature Genet., 18, 126-135), HDAC DNA IB?!) 

ftgft Myc/Mad/Max (Hassig C et al. (1997). Cell, 89, 34 
1-347; Laherty CD et al. (1997). Cell, 89, 349-356), E2F/Rb (Brehm A et 
al. (1998). Nature, 391, 597-601; Magnaghi-Jaulin L et al. (1998). Natur 
e, 391, 601-605; Luo RX et al. (1998). Cell, 92, 463-473)* S^tt DNA A 
f-;Hb(Nan X et al. (1998). Nature, 393, 386-389; Jones PL et al. (1998). 
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Nature Genet. , 19, 187-191 6 frt ft oWS, UfrL£#e>, 

spi m&mmiz&Gmzti-Dfi&mmwf-if. hdac mmi£&zmwm&ibi< 

So 

p2i/wAFi/ci P i yu^-t-zspim&mizft-LTmmttzztitmii; 

UT^S (Nakano K et al.(1997). J. Biol. chem. ,272,22199-22206, Sowa et 
al. (1997). Biochem.Biophys.Res.Coam., 241, 142-150) 0 fcftW%b\±, CCDTS 
A*»CJ6»Lfc p21/WAFl/Cipl 7-p^-^-0fS^<b(c*(t5 v^/HKgfc 

•J - - > yjm&t. ft 5 fco 

■££T% **8W#6tt, £1% TSAfc£S P 21/WAFl/Cipl ro^-*-©*^ 
fcfcfclvC, »^D*-^©Spl|g^iB3»Jt|e^LT^SH^*MG63«|»»»l 
m^©y;i/i/7 hrvt^Ck^U p21/WAFl/Cipl 7D^-*-©Spl*£ 
^ie^JtcJiSpliJ«trjfSp3 (Lania L et al. (1997). Int. J. Biochem. Cell B 
iol., 29, 1313-1323) tfifcl&^LTOSc: t £BJ§e>*»£ Lfc, 

**IW#e>tt, p21/WAFl/Cipl rD^-^-tttgiJt, GAL4££ie$ajflc 

«fc 0 Spl fcitf Sp3 <D®m(DtflM*m\ 6AL4 Sp3 01^* W5?J(?& 
5 GAL4-Sp3 O^TT-tt TSA fc J: 5 U ©<E^R*jWec G 

AL4 Spl W^ftT-ifcS GAL4-S P 1 tttC©ffffl^i^t$H?,^ 

*'(>lz2ffiffift&t2>y)l* l >>J yf- (glutamine-rich) M'f 
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SfcJ: t)> TSAtc££ p21/WAFl/Cipl ro^-^-fccttf Spl ^iB^JrS^bT- 
Ztltbmm&s TSACctS p21/WAFl/Cipl (Dm^m&iUz Sp3^M-^tT^S 

^qj^T-^-sch^^-rs^cDT-fe^o *^#6^<t ^rj^^nfc. gal4 
mmoz? i)-->?i5m, $nz ^m^mm^mzmm^n^^^y x 

(1) mmn\^^^)--y^t^i5W^^^Xs 

(a) (i) Sp3^>;^M(7)^fStt^*^-r5^^ c fc^8l^>^^ 

n<D dm tzmmz'stsms* y^tm*?- kts dna 

iz^tsm-O)^?*-. &mz (ii) gigs* wi?W©£i^iB?'J£^^ s£ 

(c) M^*4^^flS(^fi4^^u^ (*» t&m^Xs mux-? 

(2) Jig* W^g#GAL4* W^Ws LexA^W^ft, ^fcii^ h 7■9- 
^ v > U 71/ -v it-* w^i?t-&£k (i) izmm<DJj&. 
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(3) fe\ ^B7i7i^3-^7tfjH 

7^7t7- b\ ft-ii?? tf, tHI*;^X life i±#i63l7' 

;i/*'J^77^-ifSD-Kt5, (1) £fcl± (2) (3|B«©73^ 

( 4 ) s P 3 s^tste^tstti^tsfb^ftwa^fc-rsijyijiffjx 

(5) (1) (3) ©^-fftfrfcia*©** 'J-->^C±»}#«t^5, 
(4) £I3«©ffiM#Js {c^-TSo 

«M*fc*bfcJ:5fc, Sp3©lETOttfcM'f >HU p21/WAFl/Cip7*u^- 
*-fre>©te¥*±fMF*3ftffl**rr5o p21/WAFl/Cip J±«BJ!aii5i«i»J^ 

p21/WAFl/Cip©$S8lfcJu tnH*^mi:m^llji#«>5« 
&© HDAC PSSaUCi.'K Spl ISfcE*J*^bT»#3ft3£fc#»e>nTV>S. 
**l!J§fc:J:»K £©Spl*g£E*l£fl-bfclE¥8aifcHU Sp3^P-%-U-t^Sd 
£ tife CI h , S P 3 ©fStt * S £ 13 ± 0 fiffltS© limit m£8> 

*^©feiH^J©^^ V-->mm±. C©±9fc Sp3#TSA*!l$(C±S 
fc^ £#Jffl bfe Sp3 ©<E¥«tt©«iBIR^ TSA ©± -5 fcJ/IM&lll&^-f ft£ 

*mm*>7 i )-->7x&(Dmm\*, wT©r^<-c-$>i.o $1\ sp3*> 

strain©'** *-*«l&U cn=felffll!S{3^A1-5o c©;Wef±, ^-©^ 
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25 So 

ffl^ y-->^*ttHU (a) (i) Sp3*>^*R©te¥?S 

^W^HSn-K-rSDNAS^nlilt^tr^-O^^^— x 3£tffc (ii) 

s «s»i»Ef»j * «t v * o t at t ttfeti nfc u -ae^ *^tr ^ 
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DNA ££M^ >©<!>& <fc*-SI5£*&U"n> So S P 3 &*<D DNA & 

s-r 5 1 ^n&^trite* »v?n&toG&<Dm*<D spi je^iwitig^-rafc 

«>J?£L<&^o t h Sp3* W^WT-feftfcf> #£L<tt2o©glutamine-r 
icblRIA (T^yg? 10-123 fcitfT 7 ^® 223~358) ©^1* fta»-;£f:fcJ±3i 
Zinc finger fttt (7 5 y$495 *><b 517, 525 ^ 547. ££15555 
fr<i> 575) fcfc— (Chris, K. et al., 1992, J. Biol. C 

hem., 12: 4251-4261) „ Sp3 9 >MW&&?*&®m&UW&*^<> 01* 
t h -^nf Sp3 * y^9m.. ^(D^co^mmo Sp3 * W^ff £ 

m^tciis I3t^l^ t r Sp3*W^»©T$7®iBJ'J£>12> i ?>398 
fiOii, 81*»e> 398{£©HJ& 161fr<b 398&©fgl& 1 fr£ 320 &©fUi> 

i a>e> 240 i i?h \m\&<D&m**ftw^&^TW&\zmm-tz>zt 

9 m t UT li. ft£© DNA §2?iJ£#gl$£i££ b95^W^ «T-$>ftfcm£#J 
Utt&^o mtfs GAL4*W^K, LexA*W<£ff (Gyuris, J. et al., 19 
93, Cell, 75: 791-803) , ^r5+K£U> *W^W(TetR) 
(Manfred, G. et al., 1992, Proc. Natl. Acad. Sci. USA, 89: 5547-5551) 
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^H©DNAe^H*^f StS«tLT(±x 0»*fcf, GAL4 5>>/^9 %(D DNA £§-a 
h^O(mK7^8M4> £fcttlM47) , LexA* W^fftf)DNA*S£ 
M-f > (0!*tf7'$>'» 1-202) (Erica, A. et al., 1992, Mol. Cell. Bi 
ol., 12: 3006-3014) , r V r>V4 >7 U > Uri/ytf- * >/<*Jt(Tet R)® 
DHA(S£M-f > (Manfred, G. et al., 1992, Proc. Natl. Acad. Sci. USA, 
89: 5547-5551) fcJffcSfc^r* KjPWfcftSi^ C.tte>£fHI8;*ft&^, 

SE#jT?*ttK#fcfWIRfcl:fc^o Witt, Bte*w<*K#CAL4 DNA«[^tt 
*&£E8lfcUTfcJU r 5' -cggasgacwgtcstccg-3' ; s=c£fc 

(ig, w=a$fc(itj (Mannorstein, R. et al., 1992, Nature 356:408-414) 

3»Jt:LTttx 0iJx.te: r 5' -ctgtnnnnnnnnacag-3' ; n=a^ t„ g^ £fcti cj (Erica, 
A. et al., 1992, Mol. Cell. Biol., 12: 3006-3014) t?mihft%* ttzs 
W&9y*9JUFr r-?1M * »J > yri/yfr- *W^K(Tet R)©DNAig 
£M-f>*£tf«£ N ^K^JilUTttx ^Jx.K r 5'-tccctatcagtgatagaga-3 
'j (Manfred, G. et al., 1992, Proc. Natl. Acad. Sci. USA, 89: 5547-555 
l) &m? ^itSo 

m£E9J tt> ^^^-W^n?. «© rtBtt*>^*KfcJ;»>KttSft 
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fcfciu tm&BMVXH-^ 7u^-*?-®&\ TATA KJ5!k KozakE^Jfc 

%~o)s<>? ?-frc>(Dm£* y^tntpzo) mk&Gm%Gt b-c. 

GAL4* W^W©DNAii&£, M-f i^^^-Clll^ft 
J: TATA SE?>J £ DNA E*| * ffl V % £ 3 W £ 5 » 

>X7x7— t?(CAT)Mfc^\ hv^— fe* (£-Gai) igfc^\ t h££ 
>( hGH )itfc^ tj U 7 t * ( SEAP & if tf»tf 

**wo^^'J-=>^tipjffl-rs«Bai:bTtt«tj|iJiRtt*<, math 
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IBiMffi^s JflU&8*±fflN ^M^b^icv^^u- 

i: bt CAT»e^*ffl^fe*^t:tt, iM&m^© CATSfcftCAT 
Jfctc <*. *)«^"rs«^fi*-fb^«*tfttBSt:«t Stfcffit-&c:£#T*££o b heft 

ssh^t >(hGH)isa^ v^fe»^ctt. mmmmm^co km mziA hGH ^ 

4fflV^ELISAafc«fct)|fttfi-r5ii:* t 7?*S, ^i7i^'J*7 77 

*«wk:*v^Ts ^s■J•^»lRK:MJltaTSAA»e>©'>^;^e^tt*^^T^ sp 
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fS^tf^ffl UTraSWC S P 3 ©«ifc£{E31-rS*©x Sp3 CD DNA^©*££*» 

efe^fcMs^-cosjtscii^-ra^w^Hfft^ffl-rs*©, s P 3 ^hdac 

h^lLhtlZo Sp3*^Ufep21/WAFl/Cipl^«3H»#tt p53 #tje#«J 

^-iTSc: <?>ftSo 
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m 1 fcts mm&&(D P 2i/wAFi/ci P i zru^-t-xmfctmtt s P i m&m 
^©spiij<i:^sp3©^*^-rmm^si¥*T*$>-5o mmm^-y 5-9) 

£J:tf*3W*t(l/-> 1-4)0) NG63 «Wia«Ettim«ttiT EMSA 4ff o tz* TSAflc#t£ 

©ro^-^-rs^bt^s^ spi m^mnmmm^ o-87~- 72)£ dna r 

2, 4, 6 Sfctt 8)fe5^(iUtSp3in<*:(U-> 3, 4, 7 Sfctt 8)*ffllvCfr^ 
tzo Spl *s«fctfSp3©^> F©(ftS£0;SEfc:7nLfco 

B2tt* Sp3t«fcSTSA«cSttOfe¥8#*^-ro 2.5//g© GAL4-Spl 
ttGAI^-SpSr^T^ Ki: 0.5//g©pG5-luc btf-*— 7^7^ b*£MG63*fflflS 
fc^Btfc h7>X7i^a>U; 0 24BfP t g&£TSA (500 ng/mD^JDx., £6 
iz 24 B#^(C UT;U^> 7x7 — B JStt*«J^ Ufco TSA J: S(E^ 

shn* tsa *mm<D*imm t ©jt-c 5% u & , ma 3 m-cff i\ * l & * at 

03 (i, Sp3 © glutamine-rich >£:fi-t§ TSAflc#«©£¥iM**iS 
"To &«GAL4-Sp3©fcfcgj|* W**f|©|fi9J*EI£^Lfco 

711 & MG63 mm£Jffl$vtzm<D tsa t <t ste^as#©su^s0fet*n^n 

04i±s 7*Sp3£ck3 TSAtfc#ti©p21/WAFl/Cipl 7*o^ 

-*-;fc£t>fctSpl 7nt-*-te¥R#©JWH*7rx"ro 0, 1.25, 2.5$fc(i5. 
0//g©pCMV-DNSp3£, *N$©pCMV3.1 fcfln^TT^Ts * KM££St5.0/ig£ 
Mb, 0.5//gfflU^-777; K£|Bll$£MG63iilI|g£ h7>X7i^y 
3>Lfe 0 l/#-^-7"7^^ KtttplfflP (a), pWPdel-BstXI (bh Spl-luc 
(cJ&S^limtSpl-luc (A)%m^tzo h7>77i^ >£«fctfTSAj|nj&Ji 
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[fclMW 1 ] p21/WAFl/Cipl 7D ; E-*-©Spllg£Kai©40l'}'7 h7<y-fe 

TSA tt p21/WAFl/Cipl fcfc^ro Spl *S£iE?'J£fl- 

LT, p53*tt#ttt:p2l/WAFl/Cipiafi ; F©<E^*»#1"*o d©^ 

—72 bp £ P 21/WAF1/Cipl ro-^i: UTWT©* -5 C UT^>7 h7>vb 
(Elctrophoretic mobility shift assay; EMSA) £<fc W17R©#P 

(i-i) Mi8«*ij«fctf««iai*©w» 

*-f MG63«Jfi*x 10X^fl&fFJfH«(GIBCO BRL)&£tf DMEM t&Jfe(6IBC0 BRL)£ 
fflwt, 5X C0,*fUI£#T> 3rctTtg#bfco £©*8IItS©&ttffif££s Dign 
am «D©£i£(Dignam JD et al. (1983). Nucleic Acids Res., 11, 1475-1489) 

t&mLtzmmz 500 ng/mi ©tsa wfttm)-c 2imM4 >*^- v 

0.5 mM 4-(2-aminoethyl)benzenesulfonyl f luoreide • HC1 ( p-ABSF Hffiftfcft^) 
fc^tftf PBST*2@&#U 5M y^>a«fc 0g^-r> 10 mM KCL 1.5 mM Mg 
Cl 2 , 0.5 mM DTT\ 5 mM NaF, 5 mM NaV0,> 0.5 mM p-ABSF £^*f 10 mM Hepes/K 

0H««*(pH7.9>cs»bfc. *±tio»iMMiLfcfc ^^s**** 

-Tlf-^ffl^TSaiBa^^tfco 3,000 rpnk 10#Hk 4°CT-ii'^©^ t£&400 
mM NaCK 1.5 mM MgCl^ 25% glycerol, 0.1 mM EDTA. lmM DTT> 5mM NaF> 5 m 
M NaV0 4> 0.5 mM p-ABSF £^tf 20 mM Hepes/KOHifcIffi«(pH7.9)£lS!K$ U 
VXXZTWftWmt. «^*Mbf:o Z(D®&mZ 35,000 rpnk 30#Hk 
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4°CT*ia^L, *V)±.m*tiffllliML£lsX®tiLLtzo mt>titzmmm±. 400 m 
M KCK 20% glycerol, 0.1 mM EDTA, 1 mM DTT\ 5 mM NaF, 5 oM NaV0„ 0.5 mM 
P-ABSF £^tf 20 mM Hepes/K0HIItjr*(pH7.9H;:*f ttit^f S'frt\ -80°C(C^ 

(1-2) y)l/y7 FTyfe^f (EMSA) 

p21/WAFl/Ciplitfe^©fe¥H^ e tt) -87—72 bp TSAflc 
^OT"o^-^-ie?iJ(5'-CGGGTCCCGCCTCCn-3ViE^J#^ : 1 iltc^- U 
zSzfl/jrf- K(5' -AGCTCGGGTCCCGCCTCCTT-3' : 2 > *5<tV 5' -TCGAAA 
GGAGGCGGGACCCG-371B?iJM : 3)££$U 7--;i/^ N [a- 33 P] dCTF\ Kle 
now Fragment (TAKARA) £fflV>T DNA fc^^l/U dix^ DNA 7"D— bfeo 
±IB©«m^(8//g)* 1 ©£J6*(8 mM Tris/HCl (pH7.9K 24 mM Hepes/ 
KC1 (pH7.9), 120 mM KCU 24% glycerol, 2 mM EDTA, 2 mM DTT, 1 mg poly (d 
I-dC)(Pharmacia))4H!5#F^>*^-h Ufc&> 33 P ^;H^fc DNA 7*o 
-?*<itfiH4 50,000 cpm//<l)*SD^T«*e>{c20^K^SJ6&*ffofco 
iio«<t5^-^->7 hofSHKjfck ;*££2//g©*n;Spi;&sUil 
//g!7iSp3 Ja&tSanta Cruz, sc-59X and sc-644X)SAP^.T 20^-P^-f >*i^ 
-Mfe, atT»i$6)!7^ij;i/7> K^WCT&S&U BAS 2000 (Fujix)fcffl 
1>T p21/WAFl/Cipl 7u-7lz&<&tZ* >>V?n*titlii\stzo 

(1-3) 

TSAj|iiJStj3«ttJ f *f>lS(©MG63^ifla<i: *)mmLtz®1&mm* p21/WAFl/Cipl y 
n-7tfcfo£#s I.EZcDVJii'? hTv-bJZij-ofztzZ^ 2*©1$g#m 
^>W»fe(0K l£<fctf5)o O^T-, JfiSpl&£^ttlnSp3tfi;{*£ 

ffiSplttttfc,fc»>±«©M> K©-flk ttS P 3*nirc-±{ll>J©M> l«©-Si:TiW 
©2*©'S> h'#s>7 m mSplJni*vi^Sp3in^®^j!jD^SCi:-r% "T^ 

r©M>K®»>7 h«$nt(0i)» sp3©2*©^-> F&ztiznnft? 
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(97kDa) t&ft? (60 kDa t 65 kDa) © Sp3 9 >rt>7 
n?>(Gustav H. et al. 1994, EMBO J., 13, 3843-3851; Addanki P. B. et al. 
1997, Nucleic Acids Res., 25, 2012-2019) o MG63«©Mffi 
mt&fttZ Spl HXXf S P 3 p21/WAFl/Cipl © Spl M^^tS 

d t^^n> Spl 33* S P 3 # TSAtt#ttOfe^»*KlM#-r S - 
nfeo cn?>©^mttWHli©*^#^©^«(NakaDO K et al. (1997). J. Bi 
ol. Chen., 272, 22199-22206 )£ .fctPflfc© 9 7*©$i a (Datto MB et al. (19 
95). J. Biol. Chem., 270, 28623-28628; Adnane J et al. (1998) Mol. Cell. 
Biol., 18, 6962-6970) t-Slfc. UPUfc#*K TSAC±S*!ia©*J«fc«t 
0 SpliJj:^Sp3©DNA^M(cy:M*sig«)^iiS^ofc(01)o d©£fc*»^ 
TSA&#&©ifg¥gl»fctSpl Sp3©&SS;fc2>^£DNA|g£t&©£<tW 
PilCCHO^I^fe. :^C< HDACE§S8T?&£ sodium but 
yrate4ffl^fe*^#e>©^S(Nakano K et al. (1997). J. Biol. Chen., 2 
72, 22199-22206)**^ TGF-0 «fl5M4©te¥8#4#fc Datto e>©*B£(Datto 
MB et al. (1995). J. Biol. Chem., 270, 28623-28628) fc-gtUfe**. geranyl 
geranyl-transferase I |fiS#J£ffl^fc Adnane e>©$B£(Adnane J et al. (199 
8) Mol. Cell. Biol., 18, 6962-6970 )£iififc£o 

\%WSM\ GA14ig£8S?J£fflV>fc^tf-*-7y-te-< 

TSAfciu p21/WAFl/Cipl ro^-^— ©Spl tg^EMft^U"C*g3fll#*fii 
fiO^SC, SV40 7-D^-^-{c^Abfcu>-fe>itX^3xSpl ISM^I* 
^UT^te^Sl^^jec-rciiltfT^StSowa Y et al. (1997). Biochem. Biop 

hys. Res. Comm., 241, 142-150). *CT% £© Spl *£&iE?»JC*S£#^tf>^ 
feSpl*-^,V^ttSp3^l^{cTSA*'Jatc < t5e¥^#{cM4•rSfr^o* i S:^ GA 
L4^iB5iJ*fflV>fcU^-^-T^-fe'rmT'^ftUfco -ffcfr^ Spl-£Sp3© 

ffffls»«w»«««fc^ fc-r*Rtx spi^^j*i-*-^-^^^ d: e 

-^-i:UTfflV^T*rtH^4©Spl^5>§V^(±Sp3©^tffl^tt5Ut9fc©^ 
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^U7©GAL4* W^«c7)DNA*££M-l'>h Spl&S^(iSp3 t<Dm-&*> 

'W%*mmmLi<-£, gal4 %Gmm&&<DiB&m&ifi tsa -cmmznzi? 

£"5*K *©t8##Spl t Sp3<^fftT?^3ftS©fr&J!¥WLfco 

(2-1) 5gI77 7; h-fcitfUff-^-T^^U K 
GAL4 * > W(D DNA ^ r* / 4 >© C «{9J(3 Spl ( 7 ^ J £ 83->T78K 
£ftS P 3 (7 $/i?l~653h te¥rSt4<b M * Spl (7 5 7 $592-778) 

(DNSpl) ftiVte^tSttfllK^-f >*&Sp3 (7*7® 399-653) (DNSp3) * 

*n«ii^ife^>/^»*«a**sBW-e, gal4&£m^ >£^& p m 

^7*-(Clontech)£&jtfc^£#AU pM-Spk pM-Sp3> pM-DNSpl pM- 
DNSp3£ftM&L*:o «Spl*«tVSp3«e^ttPCRiSK:«i:0«»IUfco UttftC 
tts pM-Spl cD^SSffctt. Spl-S77-fv— (5' -acaggtgagcttga-3'/IE?!J#^ : 

4) £«fctfSpl-AS 7*5^7- (5'-tcagaagccattgcc-3'/iB?iJ#^ : 5) £fflt^ 
T\ pPacSpl %mmtZLXmm*fi-3tz (Kadonaga, J.T. et al., 1987, Cell, 

51: 1079-1090) 0 pM-DNSpl ©ff^ttt, DNSpl-S 7*7 -f (5' -ccaaaaaagaa 
gagaaaggtaacccggcgg-3' /IB^!J#^ : 6) £ cfctfDNSpl-AS 77>f (5'-gaagc 
atgcacctgc-371B9U#^ : 7) fcfflt,^ pM-Spl fcHMlC UTJtUfcfir ofc (K 
adonaga, J.T. et al., 1987, Cell, 51: 1079-1090) o pM-Sp3 ©ftS^Cfciu Sp 
Z-I8fy^4^— (5'-cgggatccattccaagtgctgct-37ia?ll#^ : 8) *5«fctfSp3- 
2R7v>fx'- (5' -ataggatccttactccattgtctcatttcc-37ifi^I#^ : 9) fcfflo 
T> Marathon-Ready cDNA (Human Fetal Liver) (Clontech, Cat. #7403-1) £ 
ffiMlZ ^xmm^n-otz. (Chris, K. et al., 1992, J. Biol. Chem., 12: 425 
1-4261) o pM-DNSp3CDf^iJ{z(i, Sp3-11F 77-f v— (5' -cgggatccaactctataga 
ttctgct-37iZ$Wf : 10) fcJ;tf Sp3-2R7^f v- (iH^JM : 9) fcfflWtx 
pHStfZmmtLTmmZ'rtitz (Chris, K. et al., 1992, J. Biol. Chem., 

12 : 4251-4261) . PCR©SiSfcl\ ±X r 94°C 1 t>, 55°C30#, 72°C30#j £ 
30-9--T 9)HDjkttr-Cfiv1z 0 PCR ©litlg^ti pM^7*-£ifAU DNA i/— 
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>T — ABI PRISM 355 (Applied Bio Systei)tJ: OfiSiBJO^fitS^ff ofe, 
h7>X7x^>3 >t«&©*NB t UT fck GAL4 DNA |g£ M >f >©^£&$-r 
SpM&ffl^fco GAL4«c^©l5^fSt4©fg#<i:^^^*-^- 7 '^^- F (p g 
5-luc) fcbTfclU 5xGAL4*S^ffifJ, E1B «/J>7P*-*-**tfTAIAI!$yfc* 
j/7i7- lfitfc^©±«E£# AbfcpGL3-Basic Vector (Pr omega) fcffll^fco 
(2-2) ^7>77i^3>?-yt'f 

Spl & S V > Ht Sp3 ©&JI GAL4 gk A * > ^ * g * o - K T S ±IBfB5i^ * * - 
tt. 3 > -b >^ 5xGAL4 *g£Eai©TSRfc;i'S' 7i7-6V#-^ -itfe^ 
£j#o±iB^ SuperFect *fflV*fc QIAGENtt©£i££ftoT MG6 

3*i:h7>7,7x7hlL f&*>*K 12^T-l/-ht0.8xl0 5 <i/well© 

(D^M^ SuperFect UfcKJfc** MG63 ««&Q bT 2 1$ 

HRjfc£tffco 5l&«S3i»0««*#TT?24K?ra«*U 500 ng/ml © TSA 

7 x t?gM(Promega)£ffl^T;i'$'7 x 7— tftStt* LB-96P (Berthold)T- 

TSA im&TVMmmtCDik (TSA IcfcSfSttftte*) ^ bTlrgbfco 
( 2 - 3 ) *£JH 

©*s^ tsa jsmmotm-e * gal4-spi * «t v gal4-sp3 t * * ^ 

bfc#> cnttSpl £J:tfSp3 ittfc:#«-r3fc^iSttfc M-f >£*rbfc*>© 
£&g£ftfc 0 TSA^jW&bfc&fctt, GAM-Sp3«*S*-frfe«UB-e 

l±fl!)i^i/7i7-lf»K?fflls5»«fflfl#S^feOt>i U GAL4-Spl 
*«3B**fc«ffla"ettWfla© GAL4 tPb#J£©^£bfrfg&^ftft*^fc(0 
2)o ±IBLfeN*^(i0fe¥tSMh*^^> : &^b7iSpl*S^{± 
Sp3 i: GAL4 © DNA Jjg-a M -f Wt*«fco^TH*0HM*ftfro 
GAL4-DNSp3 tt & TSA «#tt©IB¥»#ftfl! **tl * & 
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ii7Dt-^-(7) spi &&mmz&&L tz s P 3 (Dmw-fe&it m ^ >^vxm 
[ m&m 3 ] sp3 (D tsa j&gmmcD ®%. 

Sp3©TSAji&^Mi|6S|pl^-rSg^T% GAL4(DDNAJ^-&H^^>i:ife 
l^bfclI^<DSp3*&£f|<fc£^fcUtf-*-:P>y^£fTofco £1% PM-S 
p3 (1-398), pM-Sp3 (81-398), pM-Sp3 (161-398), pM-Sp3 (241-398), pM-Sp3 
(1-80), pM-Sp3 (1-160), pM-Sp3 (l-240)£J;tf pM-Sp3 (l-320)£{t$Ufco 

^n^n, mm<DTi;m%mzft%Tzm®zft-Do #s P i^<t^sp3jie^ 

(£PCR&£ c kOift§L£&, pM^*-£JfAU DNA S/-^ >tf-ABI PRISM 
355 (Applied Bio SystM)t «t t)«»i!5U©«S*ff ofco &£, PCR i££ <fc 5 
liiitffl ^fc 7*7 ^v-ffijy*^ 1 izmto PCRfcH»f»C pM-S P 3 £fflt\ rg 
m5B>. 65°C2?>, 74°C30#j £ 25 tf-f *;i/©&#T?fT ofco 
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7"5 7 ^ H 7*7 >fv- 



P M-Sp3( 1-398) 
Sp3-18F 

(5' -cgggatccattccaagtgctgct-3' /E^JS^f : 8) 
Sp3(1194-1177)AS + BanHl 

(5'-gcggatcccactgtaactgtttgtag-37EJaj#*f : U) 

pM-Sp3 (81-398) 

Sp3( 241-260) S + BanHI 

(5'-cgggatccggctctaatcaaaccttact-3VE3aj#^ : 12) 
Sp3(l 194-1 177)AS + BanHI (EM*^ : 11) 
pM-Sp3 (161-398) 

Sp3(481-500) S + BanHI 

(5'-cgggatccggcattaatgccgacggaca-3'/SE^!J#^ : 13) 
Sp3(1194-1177)AS + BanHl (EBIS^ : 11) 
pM-Sp3 (241-398) 

Sp3( 721-740) S + BanHI; 

(5'-cgggatcccagggaaattatatccagtc-3'/E?'J#^ : 14) 
Sp3(1194-1177)AS + BanHI (E?>J#^ : 11) 
P M-Sp3 (1-80) 

Sp3-18F (Mnm^ : 8) 
Sp3( 240-221 )AS + BanHI 

(5'-cgggatccaggaatgatctgaatttgac-37E#J#^ : 15) 
P M-Sp3 (1-160) 

Sp3-18F (EM#^ : 8) 
Sp3(480-461)AS + BanHI 

(S'-cgggatcctgcagtcattgtctgagaac-SVIfi^J^ • 16) 
pM-Sp3 (1-240) 

Sp3-18F (Em : 8) 
Sp3( 720-701 )AS + BanHI 

(5'-cgggatccaagatctgaagaatgaacct-37E#J3l^ : 17) 
pM-Sp3 (1-320) 

Sp3-18F (mm*% : 8) 
Sp3( 960-941 )AS + BanHI 

(5'-cgggatccaaaggttccaggattcagct-3'/iB^J#^ : 18) 
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(pG5-luc) fcLTfciU ±IB©pGL3-Basic Vector (PromegaJ^ffl^fco 

tzo %<D&m. Sp3©DNA*££M^>££&L£GAL4-Sp3 ( 1-398 )©&T* T 
SAtt?^l40te^SI*A»jec D> ^©gl^tt GAL4-Sp3 «fc >) tf U3&t^ *>©T-&o 
fc(0 3 ) 0 d*U±ft£M^fc N *J«Sffi!l©lE^S£ft; M 4 >©^£T TSA3W8(£ 

xzwzmmftm&tz&g; (mm 2) tmm^ 0 ttz, s P 3c#£<rs2 

glutamine-rich M -f >©9 *>© C *^{9J© M -f > DNA *g-& M -f > 
©IBIt:#4-r*»a!M4 K^-r >*«Sp3 ©lEl!iStt*»$(*-a*:tr*-5 
fc^i&Lfc (Dennig J et al. (1996). EMBO J., 15, 5659-5667; Majello B et 
al. (1997). J. Biol. Chem., 272, 4021-4026)., 

£tz, S3t^-r«t^t, Sp3 (1-398)© H*«W8*U<tt C*«HHfre.^5«c 
&Jn*fc»£ v GAL4-Sp3 (241-398)33 J: tfGAL4-Sp3 (l-80)£;fcV>T TSA jfel&fc: 

kzmmtpm&Ltzo in^gs*>^ sp3 (8i-i6o) *»TSAjwat<tse¥ 

htitztf, GAL4-Sp3(81-160)©^T*(irS^4«i(ai:^^ig©e)J^ 
GAL4-Sp3 (241-398)£cfctf GAL4-S P 3 U-80)£&^£& glutanine-ri 
ch p * -f > < c £ 6> TSA {c <fc Sp3 ©^rSttfc K / <f > 

© 2 ~D(D glutamine-rich M-0©9*>'i>& < h^-fftfr-^jP^S-f-SC. 

£tz. Sp3© 80-160 TSA «fc 

[^JStfJ 4 ] H ^ ± > h * if x -f y Sp3 

£ S P 3 # P 21/WAF1/Cipl © Spl jg^EJUS^-TS TSA ©£¥&$££g|g 
M-f >©^£&^Sp3 '£#|f*(DNSp3) (7? 399 — -653 ) £ pCMV3.1-His-C 
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(Invitrogen)£*&^&A,£ pCMV-DNS P 3 fcftffcbfco >*SSfc UtttpCMV3.1 &ffl 
Hfc. l/*'-^-r7A^ K{cttWBlilc«^tfep21/WAFl/Cipl7"D^~^-> 

TSAc«#tt©p2i/wtfi/cipiftiprD^-^-**n-« r ii;i/'>7x-7--Bae 

^±«tt^ALfcpWWPi>«tafpWPdel-BstXK 3xSpl *S£iB*»Js £PtS 

3xSpi ffeetmrnzztiztunsy i5- t?ite^©±?st£*f Abfc spi-iuc £<t 

^mtSpl-luc^ffl^fc(Nakano K et al. (1997). J. Biol. Chem., 272, 22199- 
22206. Sowa Y et al. (1997). Biochem. Biophys. Res. Comm., 241, 142-150) o 

dfttf TSA ©i|fc^f5§>$K ft bt J y^Wl < ¥o bfco 

*©*SH> DNSp3 let D TSA t p21/WAFl/Cipl OgTOttfiiStW^^ 
dttfci: Spl jg£E5»J*Stf TSA<*#£© P 21/WAF1/Cipl 7*D^-^-©g'J>mtt 
(tE¥M#iJ&«fc ti+16 — 101)£*opWPdel-BstXIT-fcSt^£*lfc(^4a, b)o £ 
fcHttfc. ^ >«ft Spl %&m\»t>® TSA £ «fc 
^nfe(^4c) 0 «Spl^ia5«J&fflv>fci:#tH:TSAt:J:Ste¥^{±Si 
&&v>#, DNSp3fc£5l&»**fcnfciP^fc(ia4d)o ^-fft©7n^-*- 
Sffl V* t) x TSA *JH*©**te¥iS«i C » bt tt DNS P 3 ttWIMttffl 

*5&*ofe. W±©Ctipf>, Sp3©fe?fSWbh'^'1 , >^TSA«c#SOp21/WA 
Fl/Cipl ©te¥»*fc*B"T?fc* £ fcfrfcfc^fco Sp3 TSA 
{±^B^hbTlS»-C^^?S^b* i *fc'&^^ TSA#J&B#Kl±&e>< HDAC 

^W^M^nT^seSakai T. (1996). Jpn. J. Hyg., 50, 1036-1046) o 

actfcJ:»}*MiflPffl**W**^-5i:1"S*®^* s «» p53*»#<© 
t h^»t3*^T^d s IS©^nS(Sakai T. (1996). Jpn. J. Hyg., 50, 10 
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36-1046; Vogelstein B and Kinzler KW. (1992). Cell, 70, 523-526 «s 
Wmme>m$)tLXK&ZH*2><DfcttL, p53<DMigfc?£> 1 -DX'$>K)fflM 

mmm\ttmz&-D p2i/wAFi/cipi at hMB§K£^T£fi#«£^$8&£ 

ftT^&i,>::<i:fre>(Chedid M et al. (1994). Oncogene, 9, 3021-3024; Li YJ 
et al. (1995). Oncogene, 10, 599-601). *©fc¥§!3fc«fcoTSflfiflUfl*»! 
'&tZ>^t1$X>ZZ>o JMBWfcfc^Tfc* h>7-fe*;Hb£:frbTp53!Nfe#t£ 
p21/WAFl/Cipl f«K##4-r h#BV>ad2ftfc#. C 

iitt p53 UT ^ 5*tc W UT * C¥Sas<b^?&*» 5 Ir^ttlE W«Hfe** 
RS^Rl^-efeSCfc^^LT^So HDAC PlS^Ki 1 ocDaJ^ttt UT#^. ^ 

all-trans- >^ffi*nf4<Dl^t£ 6lfo#I(acute promyeloc 
ytic leukemia)-?^ HDAC Pig#JT*fe 0 tf^-fe 5. T (thalassemia) •^7'> ; &- 

(hyperammonemic states) (D^^m^^tiXl^tzy 
hU^A (sodium phenylbutyrate) # al 1 -trans- Uf-y -f 
C«tD^tS«*-a-SC:fctfK«>?)nTV>S(Warrel RP Jr et al, (1998). J. 
Natl. Cancer Inst., 90, 1621-1625),, dft£©*8£tt**&*(c*W"S 1 o©« 

mft^tbx hdac ©Rr«Btt*^«-r s*©t?»5o 

*&BJ§£ i 0 > HDAC fc^f -S Sp3 Ml^iUjSV 2>mtzftM$)ft?t ft 0 

<dx? >)-->mm&&m£ntzo *ibm©^^ o#«sns 
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(a) (i) w9>Mw<DmwmmzGtzn®#£unm*yM 

4 . Sp3 S^T^^TS^^Mt-S^^^^^^^'t-Slnll^^Jo 
«JB4tlB«©trai*#Jo 
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SEQUENCE LISTING 

<110> CHUGAI RESEARCH INSTITUTE FOR MOLECULAR MEDICINE, INC. 

<120> Methods for screening anti-tumor agents 

<130> C2-101PCT 

<140> 
<141> 

<150> JP 1999-77350 
<151> 1999-03-23 

<160> 18 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized oligonucleotide sequence 
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<400> 1 

cgggtcccgc ctcctt 

<210> 2 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized oligonucleotide sequence 

<400> 2 

agctcgggtc ccgcctcctt 

<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:, an artificially 
synthesized oligonucleotide sequence 



<400> 3 
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tcgaaaggag gcgggacccg 20 

<210> 4 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 4 

acaggtgagc ttga 14 

<210> 5 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 



<400> 5 

tcagaagcca ttgcc 



15 
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<210> 6 

<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 6 

ccaaaaaaga agagaaaggt aacccggcgg 

<210> 7 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 7 

gaagcatgca cctgc 

<210> 8 
<211> 23 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 8 

cgggatccat tccaagtgct get 23 

<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 9 

ataggatcct tactccattg tctcatttcc 30 

<210> 10 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 10 

cgggatccaa ctctatagat tctgct 

<210> 11 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 11 

gcggatccca ctgtaactgt ttgtag 

<210> 12 

<211> 28 

<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 12 

cgggatccgg ctctaatcaa accttact 28 

<210> 13 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 13 

cgggatccgg cattaatgcc gacggaca 28 

<210> 14 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 
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<400> 14 

cgggatccca gggaaattat atccagtc 28 

<210> 15 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 15 

cgggatccag gaatgatctg aatttgac 28 

<210> 16 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 



<400> 16 



WO 00/56917 
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cgggatcctg cagtcattgt ctgagaac 28 

<210> 17 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 17 

cgggatccaa gatctgaaga atgaacct 28 

<210> 18 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 



<400> 18 

cgggatccaa aggttccagg attcagct 



28 
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